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(57) The Invention relates to di reactive mesogehlc compounds or mixture? thereof comprising 
mosogerv-containlng molecule, said mesogens having two side chains attached thereto which contain a 
terminal por/merizable functional group* said mesbgorts and said functional groups being separated by at 
least two to twenty spacer atoms* whereki bath spacer groups have different chain length. 

The invention Is directed to monomeric di reactive rnespgehic compounds as defined in claims 1 , 2 and 
7; polymers prepared by polymerising such monomers {claim 9); and intermediated (as defined in claim 10) 
for such monomers. 
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with the formal requirements of the Patents Rules 1995 



The claims were fUed later than the filing date within the period prescribed by Bute 25< 1) of the Patents Rules 1996 
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(I) 



10 



AS 



Dlreactive mesogenic compound 
The invention relates to 

cfireactive mescgefrfc compounds or mixtures thereof obtainable by 
a) treating a mesogenic diol of formula I, 
HO-MG-OH 

in which 

MQ is a mesogenic group, 
with a mixture of the hafides of formula II and III, 
X»-(CHa)m-R a 



(U) 
(l») 



20 



in which 
X' and X 2 

25 m and n 
R*and R b 

30 



are each independently CI. Br or x 
are different integers between 1 and 20 



are 



each independently groups selected from 



-CH 2 OH °r 



-CH=CWH 



wherein 

w is H. CH 3 or CI. 

35 in the presence of a base, and 
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b) treating the resulting intermecfiato 

in the case of R* and R* being -CH2OH, with a vinyl 
derivative of formula CHz-CW-fCOJ.-O- or a reactive 
5 derivative thereof, in which a is 0 or 1 

in the case of R* and R* being ~CH==CWH with a perbe azoic 
acid. 

1 0 The invention furthermore relates to the preparation of such compounds 
and to their use in electiooptical scattering systems and tor the 
preparation of oriented Hquid crystal polymers. 

Reactive liquid crystal compounds can be polymerized in situ, whilst in 
15 their liquid crystal phase, to give highly cross finked anisotropic films which 
can be used, for example, as polarizing beam splitters (see, for example, 
EP 0.428,21 3). Reactive liquid crystal compounds have furthermore been 
proposed for el&ctroopticaf scattering systems (see, for example, 
EP 0,451 ,905), cholesteric polarizers (e.g. EP 0,606.940} and 
20 compensation films for STN displays (e.g. EP 0.423,881 ). 

Reactive liquid crystal diesters of formula 

CH ) .CH^O-(CHJ.-0—^o)-<lo-<[o^-0-l— ^O^-tXCH.VOC-CH-CH, 

o 

are mentioned in EP 0.261.712 (n=0). EP 0.331,233 (n=1). Reactive liquid 
30 crystal biphenyls of formula 

o 

CH 2 -CH-CO-<CH 2 ) n ^--/o^ 

II ^ 

O 



25 



35 



are disclosed by EP 0.405.713. 
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-3 



10 



30 



35 



The International Patent application WO 93/22397 cfiscioses a compound 
of formula 

o o o 

HjC-^hXchch^— 

These reactive Hqujd crystaBlne compounds often exhibit, however, rather 
high melting points disadvantageous values of the birefringence and 
comparable narrow mesophase ranges. 



In view of the broad range of applications of reactive liquid crystal 
compounds ft was desirable to have available further compounds of this 
type which fulfill the various requirements such as a reasonably low 
melting point, a high birefringence, a broad mesogenic range and 
1 5 preferably an enantiotropic nematic range to a high degree. 

It was an object of the present invention to provide new reactive Bquid 
crystalline compounds with advantageous properties thus extencfing the 
pool of reactive liquid crystal compounds available to the expert Other 
20 objects of the present Invention can be taken from the following detailed 
specification. 



The present invention thus relates to reactive mesogenic compounds or 
mixtures thereof obtainable by treating mesogenic cfiols of formula I. in 
25 particular those having a symetric structure unit with a mixture of halides of 
formula II and III and to their use in electrooptical systems of scattering 
type and for the preparation of oriented liquid crystal polymers. The 
Invention furthermore relates to the preparation of compounds according 
to formula I. 



Preferred embodiments of the present invention are: 

a) Composition of cfireactive compounds comprising at least one 
compound of each formula IV, V and VI, 

Ri-(CH 2 ) m -0-MG-O-{CH2) rt -R2 IV 



;PACE 8/57 * RCVD AT 2/27/2004 6:07:15 PM [Eastern Standard Time] '■ SVR:USPTO-EFXRF-1/4 • DNIS:8729306 * CSID:713 334 5157 * DURATION (mm-ss): 16-12 



Feb 37 2004 5:0 7PM Paula D. Morris 8. Hssoci^a (713) 334-5157 p. 9 



RMCHjJm-O-MG-CHCH^-R 1 V 
R 2 -(CH 2 ) n -0-MG-0-(CH 2 ) ( ,-R2 V» 
5 in which MG. m and n havd the meaning given, and 

ri and Rz are each independently 

^°^< 

10 -CH 2 -0-(CO) a -CW«=CH 2 or -CH CHW 

where a and W have the meaning given, 
b) Direactive compound or mixture thereof 



15 



20 



25 



30 



in which 

rn - n £ 1 , in particular 2, 3 or 4. 
c) Direactive compound or mixture thereof in which 
MG is a mesogenic group of formula VI), 

in which 

A* and A* are each independently 



(a) 1 ,4-phenytene in which one or two CH groups may 
be replaced by N; 

(b) 1 ,4-cyciohexylene in which one or two non- 
adjacent CH 2 groups may be replaced by -O or 
one -CH- group may be replaced by -C{CN)s 



35 
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-5- 



(c) naphthalen©-2,6-diy»; 

it being possible that group (a) is substituted by hatogen 
cyano or alkyl. alkoxy or alkanoyl with 1 to 6 C atoms. 

is each independently -COO-. -O-CO-. -CHrCH r , 
-CsC-. -CHaO-. -OCHa- or a single bond, and 



is 1.2 or 3. 
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-7- 

e) Direactive compound or mixture thereof in which 

n and m are given by the following table: 

m 5 5 5 4 4 

n 2 3 4 2 3 

A further aspect of the present invention are direactive compounds of 
formula IV A 

RMCHa) m O-MGO-<CH2)^R2 (IVA) 
in which 

Ri and R2 have the meaning given, 

m and n are different integers between 2 and 10, and 

MG is a mesogenic group, the core of which being symmetrical, 

preferably a structure element of formula (1), (5) or (6), in 
particular 

direactive compounds of the formula IV At 

^CH^-R* IVA1 



(L) r L Mr J« (U r 



in which 

L and r have the meaning given, 



35 
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-8- 

m and n are different integers between 2 and 1 0. and 
t isOorl, 

5 Another aspect of the invention are the polymers prepared by polymerizing 
a monomer according to any of the preceding claims and 

chemical intermediate compounds or mixtures thereof useful in preparing 
di reactive compounds or mixtures thereof according to any of the Claim 1 
10 to 8, comprising mesogervcontaimng molecules, said mesogens having 

two side chains attached thereto which contain hydroxy! or vinyl group at 
the end thereof, said mesogens and said functional groups being 
separated by at least two to twenty spacer atoms, wherein both spacer 
1 g groups have different chain length. 

Above and below, the term reactive mesogenic compounds relers to 
reactive rod-like molecules which may be enantiotropic, monotropic or 
isotropic, preferably* however, enantiotropic or monotropic. 

20 In the inventive compounds in which MG is a mesogenic group of 

formula VII, A 1 and A 2 can be independently from each other an 
unsubstituted or a substituted 1,4-phenylene group of formula 

25 




X2, X3, X3 and X« can be independently from each other H. F, CI, methyl or 

CN. 

In the following, for the sake of simplicity, the following notation will be 
used: 



35 
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Phe* 2X 2 3X 3 5X 5 6X*isa1 ,4-phenyIene group carrying in 2-position 
the group X* In 3-posftion the group X 3 eta; In case X*, X 3 , X s and/or X 8 , 
denote H ? this will not be specified in above notation. Le. only true 
substitutions will be listed. Thus Phe. for example, is an unsubstituted 1 ,4- 
5 phenytene group while Phe.2F 5 CI is a 2-ttuoro-5-chioro-1 ,4-phenylene 

group. Furthermore, F^r is pyrimidine-2,5-diyt, Pyd Is pyridine -2,5-cfiyl and 
Nap is a naphthaIene-2.B-diyl group. The notation Pyr and Pyd in each 
case include the 2 possible positional isomers. 

10 The compounds according to formula IV comprise 2- and 3-ring 
compounds <n»t or 2) of formula IV2 and IV3: 

RHCH^^Ai-Zt-A^tCHzVI* IV2 
R^CHzJm-O-Ai-Zi-A^Zt-A^O-pHaJ^Rz IV3 

15 

In the 3-ring compounds of formula IV3 f the ring groups A* can be chosen 
independently from each other. 

Especially preferred is a smaller group of 2-ring compounds exhibiting the 
20 following structures for -A i-Zi-A^: 



-Phe.2CHrPhe- 


IV2-1 


-Pha.3CH r Phe- 


IV2-2 


-Phe^CI-Phe- 


IV2-3 


-Phe.3CI-Phe- 


IV2-4 


-Phe.2CN-Phe- 


IV2-5 


*Phe.3CN-Phe- 


IV2-6 


-Phe.2CI3C»-Phe- 


IV2-7 


-Phe.2©3F-Phe- 


IV2-8 


-Phe.2F-Phe- 


W2-9 


-Phe.3F-Phe- 


IV2-10 


-Phe.-Phe- 


IV2-11 


-Phe.F-Nap- 


IV2-12 


-Phe^CI-Nap- 


IV2-13 
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-Phe-F-Nap- 


IV2-14 


-Phe.3CI-Nap- 


IV2-15 


-Phe-2F-Pyr- 


IV2-16 


-Phe.2F-Pyr- 


IV2-17 


-Phe-2CH3-Pyd- 


IV2-18 


-Phe.2CI-Pyd- 


IV2-19 


-Phe.F-CH2CH2-Phe- 


IV2-20 


-Phe.3F-CHaCH r Phe- 


JV2-21 


-Phe.2CI-CHaCH r Phe- 


IV2-22 


-Phe.3CI-CHaCH r Phe- 


IV2-23 


.Phe^CN-CHaCHa-Phe- 


IV2-24 


-Phe.3CN-CHaCHa-Phe- 


IV2-25 


-Phs.2CJ3CI-CH2CH2-Phe- 


IV2-26 


-Phe.2a3F-CHaCHa-Phe- 


IV2-27 



15 

The 3-rihg compounds according to formula IV3 preferably exhibit the 
following structures for.-At-Zi-Ai-Z'-A*: 



20 



25 



30 




IV3-a 



tV3-b 



IV3-C 



IV3-d 
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(V3-e 



In these structures, IV3-ato IV3-d. L» and La denote independently from 
each other H. -CI, -F, -CN and CVV M and , in particular, -Ct. -F, -CN, 
-CH». and/or -C2H5. 

Especially preferred are the following patterns: 



15 



20 



25 



30 



-Phe-Phe^CHs-Phe- 


tV3-a-1 


-Phe-Pha^CI-Phe- 


IV3-a-2 


-Phe-Phe.2CN-Phe- 


IV3-a-3 


-Phe-Phe.2F-Phe- 


IV3-a-4 


-Phe-Phe-Phe- 


IV3-a-5 


-Phe-PheJ2C2Hs-Phe- 


rV3-a-6 


-Phe-Phe.3CH3-Phe- 


IV3-D-1 


-Phe-Phe.3Cl-Phe- 


IV3-b-2 


-Phe-Phe.3CN-Phe- 


IV3-D-3 


-Phe-Phe.3F-Phe- 


IV3-P-4 


-Phe-Phe.3C2Hs-Phe- 


IV3-D-5 


-Phe.3F-Phe.3CI-Phe- 


IV3-D-6 


-Phe-3F-Phe.3CH3-Phe- 


IV3-D-7 


-Phe.3CI-Phe.3Cl-Phe- 


IV3-D-8 


-Ptw.3CI-Phe.3CH3-Phe- 


IV3-D-9 


-Phe-Phe-2CI-Phe.3Cl- 


IV3-D-10 


-Phe-Phe.3Ct-Phe.3CI- 


rV3-b-11 


-Phe-Phe.2CI-Phe.2CI- 


IV3-D-12 


-Phe-Phe.3CI-Phe.2Cl- 


IV3-b-13 


-Phe-Phe.2CH,-Phe.3Cl- 


IV3-D-14 


-Phe-Phe.3CHrPhe.3Cl- 


IV3-D-15 


-Phe-Phe.2CrVPhe.2C1- 


IV3-D-16 
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-Phe-Phe.3CHa-Phe.2Cl- 

-Phe-Phe.2F-Phe.3CI- 

-Phe-Phe.3F-Phe.3CI- 

-Phe-Phe.2F-Phe.2CI- 

-Phe-Phe.3F-Phe.2CI- 

-Phe-Phe.2CI-Phe.3CN- 

-Phe-Phe.30-Phe.3CN- 

-Phe-Phe.20Phe.2CN- 

-Phe-Phe.3CI-Phe.2CN- 

-Phe-Ph9.2CH r Phe.3CN- 

-Phe-Phe.3CHyPhe.3CN- 

-Phe-Phe.2CHrPhe.2CN- 

-Phe-Phe.3CH3-Phe.2CN- 

-Phe-Phe.3F-Phe.3CN- 

-Phe-Phe.2F-Phe,3CN- 

-Phe-Phe.3F-Phe.2CN- 

-Phe-Phe.2F-Phe.2CN- 

-Phe-Phe.2F-Phe.2F- 

-Phe-Phe.3F-Phe.3F- 

-Phe-Phe.2CH3-CaH«-Phe- 

-Phe-Phe.2CI-C2H4-Phe- 

-Phe-Phe.2CN-C2H 4 -Phe- 

-Phe-Phe.2F-C2H4-Phe- 

-Phe-Phe^CaHs-Czh^-Phe- 

-Phe-Phe.2a3F-C2KrPhe- 

-Phe-Phe r 2CI3Ci-C 2 H«-Phe- 

-Phe-C2H4-PheJ2CH3-C^l4-Phe- 

-Phe-C^-Phe^CI-C^-lrPhe- 

-Phe-C 2 H 4 -Phe.2CN-C8H4-Phe- 

-Phe-C z H«-Phe.F-C2H4-Phe- 

-Phe-CzH^-Phe 20CF 3 -C2H4-Phe- 



IV3-b-17 
IV3-D-18 
tV3-b-19 
lV3-b-20 
JV3-b~21 
IV3-b-22 
IV3-D-23 
IV3~b-24 
IV3-b-25 
IV34>-26 
IV3-b-27 
fV3-b-2a 
IV3-D-29 
IV3-b-30 
IV3-b-31 
IV3-&-32 
IV3-b-33 
IV3-6-34 
IV3-b-35 

IV3-C-1 
1V3-C-2 

lV3rC-3 

IV3-C-4 
IV3-C-5 

IV3-0-7 

IV3-C-8 

IV3-C-9 

IV3-C-10 

1V3-C-11 

IV3-C-12 



35 



-Phe-COO-Phe.OCO-Phe- 
-Phe-COO-Phe.2CH 3 -OCO-Phe- 



IV3-d-1 
IV3-d-2 
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.phe-COO-Phe-3CHs-OCO-Phe- IV3-d-3 

-Phe-COO-Phe.2CH33CHrCCO-Phe- IV3-d-4 

-Phe-COO-Phe.20CHrOCO-Phe- IVttS 

.phe-COO-Phe^CMDCO-Phe- IV3-d-6 

-Phe-COO-Phe.2F-OCO-Ph©- lV3-d-7 

-Phe-COO-Phe.2F3F-OC(>Phe- \V3^i-B 



lV3-e-1 
lV3-e-2 



-Phe-COO-PhePhe- 
-Phe-COO-Phe.2FPhe- 

-Phe-COO-Phe.3FPhe- IV3-e-3 

-Phe-COO-PhePhe.2F W3-o-4 

-Phe-COO-PhePhe.3F- IV3-0-5 

-Phe^F-COO-PhePhe- IV3-e-6 

-Phe.3F-COO-PhePhe- IV3-e-7 



It was observed that the stability of 3-ttag compounds wherein one of the 2 
groups Zi Is -COO- or -OCO- while the other denotes a single bond, can 
be Increased If the compound is laterally di- or higher substituted, 
particularly dl-eubstituted by -CI. -F.-CN and/or -OH*. Compounds of this 
20 type are preferred. 

Especially preferred are further 3-ring compounds where both groups Zi 
are either -COO-. or -OCO- and at least one of the rings A». Ar and A* are 
at least mono substituted. 



35 



In the compounds of formula IV Ri is CH 2 - CW-COO-CHjr. CH 2 » 
O 

CH-0-CH 2 -. HW-G-C-. with W being H, CI or alkyl with 1-5 C atoms and 
m being 1-7. 

Preferably. R 1 and Rz is a vinyl group, an acrylate group, an epoxy group 
and especially preferred are the following means of Ri and R*: 

CHj-CH-COO-CHr RM 
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CHg-C-COOCHr R«-2 
CH a 

CH2=C-COO-CH2- R«-3 
5 | 
C! 

CH2=CH-0-CH r R«-4 
H2-C-C- 

w'rth a\py\ denoting C,-Cy-aikyl and m being 1-5. 

15 



20 



25 



30 



35 
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Tho reaction methods mentioned are briefly summarized in the following 
synthetic tree: 



ftrJreme I 



10 



15 



20 



25 



HO-MG-OH 

+ 

Mixture of 
Br-CCH^-OH 
Br-(CH a ) ( ,-OH 
Butanone. KjCQ,. heat 

HO-{CH 2 )„0-MG-0-(CH 2 ) m -OH ^ 
HO-tCH^O-MG-O-CCH^-OH i' Mixture 
HO^CH^O-MG-O-fCH^-OH J 

CHjj^CW-COCI 



Butylviriyl ether 
DCM 

1 ,10-Phenanthroline 
Pd (ll)-Acetate 

Mixture of 
•Oivinylethers* 

DCM n> dichloromethane 



Mixture of 
"dlacrylates" 



30 



35 



PACE 20/57 ■ RCVD AT 2/27/2004 6 07:15 PM [Eastern Standard Time] • SVR USPTO-EFXRF-1/4 " ONIS 8729306 • CSID 713 334 5157 • DURATION (mm-ss) 16-12 



Feb 27 2004 5:10PM Paula 0 . Morris 8. Rssocia (713) 334-5157 



p. 21 



10 



15 



20 



25 



30 



35 



- 16 



Scheme II 



HO-MG-OH 



Mixture of 
Br-<CH 2 ) m -CM=CH 2 

Br-(CH 2 ) n -CH«CH 2 

butanone, K^O^ heat 



r 



Mixture 



CH 2 =CH-(CH 2 ) m -0-MG-0-(CH 2 ) m -CHoCH 2 
CH2«CH-{CH 2 ) m -0-MG-C>-(CH 2 ) w -CHeCH 2 
CHaaCH^CH^-O-MG-O^H^-CH^CHa 



Scheme HI 



HO 



— ^O^-Br 



CH 2 «CH-{CH 2 )m-0— ^O^—Br 



Br-tCH^-CH-CI^ 
butanon© K 2 C0 3 , heat 



Br-/oVo-(CH 2 )n-CH=CH 2 

DMg _^=L „ 

2) B(OCH3) 3 CHj-CH-CCH^m-O — ( O V B(OH) 2 Pd°TPPh,L 

CHj-CH-CCH^m-O— (o)— (o)-0-(CH 2 )n^H-CH 2 
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Certain compounds or mixtures according to the invention are obtainable 
in a "one-pot-synthesis" as outlined in scheme IV: 



5 Scheme IV 



CKJHjCHjf-COa-tCH^-O-Phe-COaH 
CI-CHaCHj-COa-tCH^-O-Phe-COaH 



+ HO— ^o)-OH 



1)TFAA/DCM 
2}TEA/DCM 



1 5 CHg^CM-CO^C^^-O-Phe-CO^ 

CH2=CH-CXV(CH 2 ) n -0-Phe-CX>0— ^ 

CHaeCH-CXJ^CHj^-O-Phe-COO-- ^O^OCO-Pbe-O-tCH^-OCO-CH-CHj 



TFAA = tritluoroacetic add 
TEA = triethylamine 
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Individual compounds of this type can be obtained according to schemes 
V to VII: 



Scheme V 



HO—/0V0H > HO— /oV-OTHP + CI-CHsCHj-COa-tCH^^Phe-COOH 

10 — STEP 1 

000 r CICHaCrtj-CO^-CC^^OPhe-COO— <2>-OTHP 
STEP 2 

1 5 Pvridinium PTSA j — \ 

_ ► CICH^-CO^tCH^-O-Phe-COO— ^O^-OH 

STEP 3 

a-CI^CHj-CO^CCH^^Phe-COOH 



1) TFAA/DCM 

2) TEA/ DCM 

STEP 4 



CHj-C^^COCMCH^-O-Ph©^ 
PTSA » p-toluenesuHonate 



30 



35 
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STEP 1 

SOO^TEA.DCM 



STEP 2 

15 | R. / P&Z 

T 



STEP 33 

.STEP 3A 
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STEP 1 



HCHChy^Br / KzCOg / butanone 
HO-(CH^ n -Br 



15 



mixture of four homologous 
F 




HO-(CH 8 ) m -0-< OH O >— CO >-0-(CH 2 ) n -OH 



STEP 2 



acryloyl chloride 
TEA/DCM 



20 



mixture of four homologous 



25 



30 




CH^H-COO-(CH 2 ) m -0— ( O WO >— < O V-0-(CH 2 ) n -OCO-CH=CH 



35 
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The reaction schemes mentioned above are to illustrate the invention 
without restricting it The expert can choose other reaction methods 
without any inventive efforts. 

In the following and in the preceding, all percentages given are 
percentages by weight Temperatures are given in degrees Celsuis. 

The following examples are Intended to illustrate the invention without 
restricting it 



Example 1 

The reactive liquid crystalline compound (1 ) 

is prepared via the sequence of reaction steps shown in scheme V. In step 
4 of scheme V 2.2 moles TFAA ana added dropwise to a solution 2 moles 
20 of the phenol obtained in step 3 of scheme V and 2 moles of the benzoic 
add In 2 1 of DCM. 

The reaction mixture is stirred at room temperature for 16 hours. Then 5 
moles oSf TEA in 1 t of DCM are added. The mixture is stirred for 1 6 hours. 
25 Aqueous work-up and column chromatography give (1 ) which shows 
K111S. 

The following compounds are obtained analogously: 
30 CH 2 =CH-C0 2 -(CH 2 V^ 



35 
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ComBgundNa m phase transition temperatures rC) 

(2) 



(3) 
.(4) 



3 5 K 76 N 160 I 

4 5 K 67 N 165 I 

4 6 K78S82N1S9I 

5 6 K7BS80N162I 



Comp 1 



4 4 K 105 N 164 1 



Comp2 5 5 K91N167I 

Comp 3 6 6 K 105 (S 95) 152 I 

fyamole 2 

A mixture of 1 mol Ci-CH 2 CH 2 -COO(CH 2 ) 4 -0-<o)-COOH . 
15 1 mol CI-CH^-COCMCH^-^O^eOOH. and 1 mo ' 

p-hydroquinone is treated with 2.2 moles of TFAA followed by 2.5 moles 
of TEA. 

A mixture consisting of 1 part comp 1 and 1 part comp 3 and 2 parts of 
20 Compound No. <4> is obtained which shows a melting point of 56 -C and a 
clearing point of 163 °C. 

Analogously a mixture of the following compounds is obtained: 



B _ 0 _- H (o^ C 00--<g>-OCO -^^-(XCH^-OCOCH-CHj 



CH^CH-COO-CCHg), 

n m parts 

30 3 3 1 

6 6 1 

3 6 1 

6 3 1 

35 This composition shows a melting point below 30 °C and a clearing point 
of 119 °C. 
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A mixture of 0.5 motes of biphenol. 1.3 motes of potassium hydroxide, 
0.6' motes of 3-bromopropano! and 0.6 motes of 3 bromohexanol is heated 
in 2 litres of butanone for 1 6 hrs. After aqueous work-up a mixture of 
1 part of HO-tCHjJa-O-^-^-O-CCrVj-OH 

1 part of HO-(CH 2 ) 6 -0--(o)--®-0-(CH 2 ) s -OH , and 

2 parts of HO(CH 2 ) B -0-(o)-(o)-0-(CH 2 )3-OH 
is obtained. 

This mixture is treated with 1.2 moles of acryioyl chloride and 1.2 motes 
of TEA in 1.5 litres of dichloromethane DCM and refluxed for 3 hours. 

After aqueous work-up the resulting reactionmixture is purified by columrv 
chromatography to yield a mixture of diacrylates (6). (7) and (8). 



Compound No. m n parts 

(6) 3 3 1 

(7) 1 6 6 1 

(8) 3 6 2 

Analogously a mixture of compounds of formulae (9), (10). (11) and (12) is 
obtained 

F 

CH^H^0 2 -(CH 2 ) m -OH5)--W 



35 
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Compound No. m n parts 

(9) 3 3 1 

(10) 6 6 1 

(11) 3 6 1 

(12) 6 3 1 
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Claims 



Direactive mesogenic compounds or mixtures thereof obtainable 
by 

a) treating a mesogerric dlol of formula I. 

HOMG-OH <•> 

in which 

MG is a mesogenic group, 

with a mixture of the hatides of formula II and III. 
XHCH2)„-R» 
XMCH^-R* 

in which 

X' and X 2 are each independently CL Br or I 
25 mandn are different integers between i and 20 

R» and R> are each independently groups selected from 
-CHzOH or -CH=CWH 



(II) 
(111) 



wherein 

W is H. CH, or CI. 
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in the presence of a base, and 

b) treating the resulting intermediate 

5 - in the case of R* and R*> being -CHjOH, with a vinyl 

derivative ol formula CH2=CW-<CO)a-0- or a reactive 
derivative thereof, in which a is 0 or 1 

In the case of R* and R* being -CH=CWH with a 
10 perbenzoic acid. 

2. Composition of direactive compounds comprising at teast one 
compound of each formula IV*. V and VI, 

t5 Ri-(CH 2 ) m -OMG-0-{CH 2 )„-R2 IV 

RT-{CH 2 ) ra -0-MG-0-{CH a } m -Rt V 

R2-(CH2)„OMG-0-(CH2>„-R» VI 

in which MG. m and n have the meaning given, and 

Ri and R 2 are each independently 



20 



25 



-CH 2 -0-(CO) a -CW-CH 2 or -CH— CHW 

wherein a and W have the meaning given. 
3. Direactive compound or mixture thereof according to claim 1 or 2 

30 in which 

m - rc > 1 . 



35 
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4. Direactive compound or mixture thereof according to any of the 
preceding claim in which 

MG is a mesogenic group of formula VII. 

5 . 

-CAt-ZOo-A*- V" 

in which 

10 At and A* are each independently 

(a) 1 ,4-phenylene in which one or two CH groups may 
be replaced by N; 

1 5 (b) 1 ,4-cyclohexylene in which one or two non- 

adjacent CH Z groups may be replaced by -O- or 
one -CH- group may be replaced by -C(CN)-; 



20 



(c) napbtha»ene-2»6-diyl; 

It being possible that group (a) is substituted by halogen 
cyano or alkyl with 1 to 6 C atoms, 

* Z* is each independently -GOO-. -O-CCK -CHz-CHr* 

25 -CsC-. -CH 2 CK -OCHjr or a single bond, and 

o is 1 , 2 or 3. 



30 



35 
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5. Dire active compound or mixture thereof according to any of the 
preceding claims In which MG is selected from 




15 



20 



25 



30 



6. 




in which 

L is CHj. Ct, F, OCHs or -CO-CH3, and 

r is 0.1, 2 or 4. 

Direacttva compound or mixture thereof acconSng to any of the 
preceding claims in which 

n and m are given by the following table: 



m 
n 



5 
2 



5 
3 



5 
4 



4 

2 



4 

3 
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7. Dlreaclive compound of formula IV A 
RHCH^OMG-CMCH^-Ra (|VA) 
in which 

Ri and R2 have the meaning given. 

m and n are different integers between 2 and 10, and 

MG is a mesogenic group, the core of which being 
symmetrical. 

8. Direactive compound according to claim 7 of the formula IVA1 




ID, 

in which 



CCO 




R 1 , R*» 

L and r have the meaning given, 

m and n are different integers between 2 and 1 0, and 

t isOort. 

9. Polymers prepared by polymerizing a monomer according to any 
of the preceding claims. 

1 o. Chemical intermediate compounds or mixtures thereof useful in 
preparing direactive compounds or mixtures thereof according to 
any of Claims 1 to 8. comprising mesogen-containing molecules, 
said mesogens having two side chains attached thereto 
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which contain hydroxy! or vinyl group at the end thereof, said 
mesogens and said functional groups being separated by at least 
two to twenty spacer atoms, wherein both spacer groups have 
different chain length. 
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